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Area of study
The study was developed in the city of Grajaú, Maranhão, placed at the center-south region of the state. It has 8.842,782 km² of area and is 560 km away from the capital São Luís.
The collects were made in July 2017, in two wells of the city. One of them supplies the population of a part of the town and the other one, the Federal University of Maranhão -UFMA, Campus Grajaú. From these two wells, five samples were taken: A1 = Reservoir of the town's supply unity; A2 = Well of the town's supply unity; A3 = Residence; A4 = Well in UFMA; A5 = Drinking fountain of UFMA; The procedure of collecting was accomplished by observing the techniques of samples collection in the practical manual of water analyses of FUNASA (2013) for collecting in wells.
Sample
The samples of water were obtained by collection made according technical recommendations and with asepsis.
Instruments and Procedure of Data Collection
The work started with the descriptive and exploratory part of the research, followed by the collections. These ones occurred in June 2017, when, as soon as possible, the samples were kept in Styrofoam and taken to the Laboratory of Chemistry and Biology of the Universidade Federal do Maranhão -UFMA in Grajaú, for them to be submitted to the microbiological and physical-chemical analyses.
The methodology used for the determination of the physical-chemical parameters followed the empirical investigation method model, based on experiments to test, manipulate and control some variables of the study already tested in laboratory.
Physical-Chemical Analyses
During the physical-chemical tests, it was analyzed: Total Alkalinity, Chlorides, Total Hardness, pH, Iron, Ammonia, Chlorine, Consumed Oxygen, Water's Turbidity and Color. In the microbiological test: Total Coliforms and Thermotolerant Coliforms. For the physical-chemical analyses, the alfa kit probability kit was used.
Microbiological Analyses
During the microbiological stage, the MLN (Most Likely Number of Total and Thermotolerants Coliforms) in water was determined. This process was conducted three times and the first three tubes of each sample contained double concentrated broth.
The Presumptive stage consisted in inoculating determined volume of sample in series of tubes containing Lactose Broth (LB), where the lactose is utilized as source of carbon. Right after the inoculation, the tubes were incubated in growth greenhouse at a temperature of 35ºC for a period between 24-48 hours. The acidification with production of gases inside the tubes of Durhan results in positive tubes for presence of bacteria from the Coliforms group.
The Confirmative stage consisted in transferring each culture that reached positive results for the presumptive test to tubes containing Brilliant Green Bile Broth 2% (BGBB), with the help of the platinum handle, making two transfers for each tube. Right after that, the tubes with BGBB were incubated in growth greenhouse also at a temperature of 35ºC for a period between 24-48 hours. The Brilliant Green Broth has two microbiota's growth inhibiters, which are the bile salts and brilliant green that is also the only carbohydrate. This way, the fermentation of the lactose is the confirmative proof of the presence of bacteria from the Total Coliforms group that resulted in the formation of gas and the turbidity of the sample.
For the determination of Fecal and Thermotolerants Coliforms, it was taken as base the transference of each culture that reached positive result for total coliforms in the Brilliant Green Broth to tubes containing E.C. Broth that right after will be incubated for 24 hours at 45ºC in water bath. The formation of gas and the turbidity of the means represent positive result.
Right after these processes, the positive cultures for E.C. Broth were peaked to plates containing EMB Agar and plates containing MacConkey Agar, with the help of the platinum handle. Then they were incubated at 35ºC for 24-48 hours and the growth of the colony was verified.
After this process, it has started the preparing and coloration of the bacteriological plates. After prepared, the plates were observed by optic microscopy with the objective lens of 40X and 100X for the observation and analyses of the following aspects: color (the positive gram are the ones that appear blue or violet and negative gram appear in red), format (the bacillus are in format of stick and the coccus are round) and arrange of the bacteria present in this sample.
Results and Discussion
The results that were obtained for the samples tasted on the five spots are represented on the table 01. For the Alkalinity parameter, the results show values that vary between 80mg/L and 170 mg/L. There is no standard stablished for this parameter, however, when in high concentration, it is possible for this to turn the water bitterer.
The Total Alkalinity of water is the concentration of hydroxides, carbonates and bicarbonates that are expressed in Calcium Carbonate. It measures the capacity of the water to neutralize acids (BRASIL, 2009 ). According to Batista (2007) , the elevated alkalinity is resulting from limestone rocks, this way, the water that passes through them acquire this characteristic.
The values for alkalinity can be explained by the fact of the plaster liberate Ca 2+ and SO 4 2-ions that alter the alkalinity of the soil and contaminate the water tables (FARIAS, LORENA, 2010) . According to Rabelo (2014) , Grajaú-MA is a county of the state of Maranhão in which exists the second largest plaster polo of Brazil. About 200 thousand tons of calcined plaster are produced each year in Grajaú, as well as 18 million unities of plasterboards, beyond other products as the Agricultural Plaster and Calcium Sulfate.
For the Chlorides parameter, the results present values that vary between 30mg/L and 110mg/L. When talking about water quality regarded to Chlorides, it is important to know if this value keeps constant, since it does not exceed 600 mg/L, because, according the World Health Organization (WHO), this value is considered the maximum admissible for public supply (SOUSA, 2001 ). This way, the values found fit the limit permitted by law.
For the Total Hardness parameter, the results show values that vary between 40 mg/L to 210 mg/L. The ordinance number 2914/11 from the Health Ministry establishes for hardness the ratio of 500 mg/L in terms of CaCO 3 as the maximum admissible value for potable water. The water is considered hard when the total hardness keeps between 100 mg/L and 200 mg/L of concentration of CACO 3 . Above that, the water is considered very hard. Hard water could facilitate the appearance of kidney's diseases, cardiac problems and arterial hypertension (ABDALLA et al., 2010) .
For the Ammonia parameter, the results show equal values for all samples that is 0,25 mg/L, which is below permitted by law. In Brazil, the ordinance 2914/11, from Health Ministry establishes an acceptable standard for consumption of 1,5 mg/L -1 for non-ionizable ammonia (NH³).
The ammonia can be naturally found in superficial or underground water as result of biota's excretions, water's Nitrogen gas reduction by microorganisms or by gases exchanges with the atmosphere. However, its concentration usually keeps at low levels, because of its easy absorption by the soil and others (REIS. MENDONÇA, 2009) .
For the parameter of Free Chlorine, all the results show values equal to 0,10 mg/L, the minimum existent in the comparative board of the probability kit utilized. This way, it can be observed that this values are below allowed by law, which are 0,2 mg/L for minimum and 2 mg/L for maximum.
Nonetheless, because it is not treated, it is necessary to add sodium hypochlorite for its disinfection (NUNES, SIMOES, OLIVEIRA, 2010) . In all of the sources of water, Iron is usually found. When its values are above 0,5 ppm, it affects the color, smell and even the taste of the water. This way, it's important that the dissolved iron content in the water that is delivered to the population keeps low, ensuring the acceptation of the consumers (PICANÇO, LOPES AND SOUSA, 2002).
In Brazil, the ordinance 2914/11 of the Health Ministry establishes an acceptable standard for consumption of 0,3 ppm. The results obtained in this research for this parameter show the value of 0,25 ppm for all of the samples, which means it is below permitted by law.
For the pH parameter, the results show the value 8 for all of the samples, which is permitted by law that determine the pH to keep between 6 and 9,5. The pH is an index that characterize the acidity or alkalinity degree of some environment. The main factors that determine the water's pH are the dissolved carbon dioxide and the alkalinity.
On the results of the Turbidity parameters, all of the samples showed values equal to 5uT, which means that the analyzed water fits the parameters stablished for potability. The maximum value allowed by the standard for the turbidity of disinfected underground water is of 5,0uT (BARCELLOS et al., 2006; PEZENTE, 2009) .
For the parameter of Consumed Oxygen, all of the samples showed values above of the maximum of 5 mg/L that the kit reaches. According to Corcóvia, Celligoi (2012) , there is not any well's water that obtain, for this parameter, quantities under 5 mg/L. This way, the water that were analyzed on this research matches the values allowed by the actual laws.
The results of the microbiological tests of the samples collected in five spots are expressed in the Table 06 . Source: Fernando (2017) When comparing the MLN/100 ml indexes obtained with the samples of the five spots, the presence of fecal coliforms is noticed in all of the spots and four of them show values that represents 2400 fecal coliforms for 100 ml, which is the maximum value established by the ordinance 2914/11 for potability.
The underground water is usually potable and, because of that, dispense previous treatment, as it naturally passes by filtration processes of the soil that lead to its purification during its percolation, turning itself into a great quality water source, making it possible to be explored for human consume. However, bad quality underground water is possible to be found, due to some sources of contamination, for instance: domestic waste, septic tank, slurry coming from landfills, that contaminate water tables with pathogenic microorganisms (PORTO et al., 2011) .
The growingcould be noticed on plates containing EMB Agar (Picture 02), which is a selective mean used for isolate and differ gram-negatives of the Enterobacteriaceaefamily. According Tortora, Funk and Case (2012) , all of this family's members are oxidase-negative and its members are from the Escherichia, Enterobacter, Shigella, Citrobacter and Salmonella family. Escherichia, Enterobacter and Citrobcter, that ferment lactose to produce acid and gases, they can be differed from Salmonela and Shigella, that does not.
Due to the slow infiltration and biological, physical and chemical processes that occur in soil, underground water are naturally more protected from pollution. However, some factors can contribute for its contamination, for instance: depositing of solid waste on soil; sewer and septic tanks; agricultural activities; mining; leakage of toxic substances; cemetery; descendent vertical filtering; natural contamination; abandonment or misconstruction of wells .
Final Considerations
The results obtained on this analysis by the microbiological and physical-chemical tests show that the samples of underground water from five specific spots do not match the legislation, because they do not attend to the potability standards.
With this work, it was possible to make important and necessary observations about the quality of the water, specially the underground one. This way, it is important to notice standards that deviate from the ideal of consumption of the underground water, because this can lead to health issues for the county's population.
Because of this fact, it is really relevant that public policies intervene, making new analyses, mainly microbiological and biochemical tests, looking for analyzing water's quality and then adopting measures that make possible a proper treatment for this water that is used by local communities.
